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EEFiaCX OF CSffiTJDlN m PIEVENTINS ULCER 
FGROnOI Si THE SKMACH DURIRG SIBESS 

By G. I. Dorofeyev, I. A. Litov^y, L. K. GaivrwakBym, 

7, .T»^^aaMcin* 

until now there h££ not been a oonpletely clear assaBanent of the criteria for /24** 
delimiting p^tic ulcers and acute ulcers of the stoRach and the duodenun. Some 
authors assume the possible formation of a chronic ulcer freer on acute, and others 
believe that acute gastroduodpjiial ulcers (CueArlng ulcers Mitdidti develop after trauma 
to the brain, and Ourling ulcers in patients with bum sideness, oortiaGne ulcers 
during overdosing of gluoooortiooids, etc.) are the result of stress effects on die 
bo^. Numerous studies of the researchers from the school of S. V. Anichkov have 
shown the role of the central oerebrad structures in cloeing the pathological re- 
flexes during stress, and have eilso traced the centrifugal path of the stimili vhich 
disrupt the trophism of the stanach, primarily in the syicpathetic nervous systom. 
Pathological stimuli which are disseminated on these paths, reaching the stomach, 
cause massive discharge of catecholamines &cm the tissues of the ruoous meid:>rane. 

Ihis results in a subsequmt depletion of the depot. Oheae changes govern tiie de- 
crease in energy metctfx^liam in the cells. This is the nain reason for the develop- 
ment of (^trophy [1] . Other hmoral faictors peurticipate in the development of 
ejgjerimental gastric ulcers under the influence of stress, in particular, increased 
level of gastrin [9] , corticosteroid hormcxies, as well as increased biosynthesis of 
histamine with its subsequent decrease [2, 10] . It has been established that the 
effect of histamine in the body is realized when it influmoes H]^-and H 2 -ieoeptor 8 . 

*Department of Ho^ital Therapy Onead, ProfessorG. I. Dorofeyev) of the S. M. Kirov 
Military Medical Acaden^, Leningrad. 

**Mumbers in margin indicate paginatim in original foreign text. 
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m stuc^fing tha piqpartin of rmt H'-wbagonists in ax p arlawn ta on aniaalSf m temd 
[4] a pronounced oapaci^ to prevent Urn foanation of leeione in the w^bamch oaueed 
by different factors (stress, phanwioologioal subetanoas) . In reonot years, the 
blockers of H2 reoeptors have been used octansively in clinical practice, sednly /25 
to treat peptic ulcers. Cinstidin Is cur_^rTily the most popular of the analogs of 
this group [3 , 5 , 11] . Ihe nedtoniam of action of dmetidin continues to be studied 
at preset, however it has bem established that one of its nain effects in the 
stonech is the blodcade of H2-reo^^:or8 of paidetal cells. Oonsecpiently, it is 
very important to study the effect of this preparation on the metabolism in the . 
stomach under stress ocnditions and to oonpare these data with ultrastructural 
changes in the parietal cells. 


msmacjE 

Ne selected the stress model of formation of ulcers because it is precisely in 
this method that cimstidin ^lows its protector e^ect [8] . To solve this task we 
selected a model of formation of acute stress ulcers of the stcmach in an eiqperixamt 
OR rats mder oonditiGns of tt*e effect of cold (4**8*C) in ocxihination with iirmo-* 
bilization. For this esqpeximent we selected 36 albino rats, each wei^iing 250-300 g, 
6 individuals in a group. As the control we used rats of the first group, fed, and 
seccnd group, not fed for 2 days with unlimited water. Rats of the third group after 
second day fast were eiposed to stress for 2 h, rats of the fourth group were exposed 
to a similar effect on the background of cimetidin injectlxw. Rats cf the fifth 
group after a 2*^ay fast were exposed to the effect of stress for 3 hours, and in 
the sixth group were exposed to hunger and 3 -hour stress on the background of cime- 
tidin injection. Hunger was pre«:ribed in order to create more uniform conditions 
by the beginning of the esqperiment, since it is ocmnon knowledge that metab olic 
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Ktlvlty in the qn/teic tiMM car ehmga en aaiia?. ^ ra^ mm 

itatad. ihB following studiM wBm iMdlai 1) tlia total rmimt of uloaroaa laalGM 
and exosiona in the atomadi weze oomtad; 2) title oontant of cyclic adancainc 
phoflphate ( cANP) was defineci in ^ tiswiMt of all layacs of the stoBBch bai^t 
3) the distxihution of mioaiolysaccharldea and lipids in the gastric aacous mt f ifrwn a 
was studied; 4) the ultzastxuctuxe of the lining cells was studied in rats of the 1» 

2, 5 and 6th gxoi^. 

dnetidin was injected intranuscularly in a dose of 25 nig/kg. The first injec- 
tion was made 30 minutes before the beginning ol the stress factor# the second was 
made in 90 minute after the first# slim it is known that the daraticn of presar- 
vation of the ther^i^jtic concentration of the given preparation ^ the Uood rou^y 
equals 1 h 40 min. Thus# at the nonent that the rats in the fourth grouqp were killed# 
the therapeutic oorKxntxation of cimetidin was preserved in the blood# and in rats 
of the 6th gxxxqp it disaqppeared in roughly 20 minutes before they were killed . 

The GAMP content in the gastric tissue was determined according to the Gilman 
technique using dcaestic instmnents (V. YU. Vasil 'yev) nejaifactured in the Zeningrad 
University and not inferior in information oontait to the instruments of title firm 
"Anershan. " 


BESULTS DISCUSSION 

In analyzing the obtained material it was establitfisd that the cANP content in 
the stomach of the rats of the first group averaged 2192 ^ 57.7 pmole per 1 g of 
tissue# in the seoonl# third# fourth# fifth and sixth groups# 2070.6 ^ 177.8# 2148.9 
- 188.3, 813 - 157# 3327 - 107 and 3749 - 153.6 pnole/g respectively. No uloara were 
found in the stomach of the rtta ox the first# seoond wd fourth groups. At the sane 
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tim, uloexous iMions mn fcund in nbs of thn thiad gsnp (2 wts) «d 
erosions (2 rsts) in rsbs of ths fifth group# I2is nuster of ulosrs swasgsA €-7 pax 
stoDRsdi# and in xsts of the sixth groqp there vers feear# afsesoging 1*2 pax ■trsisfti 
m a oonpariaon of the f reiioency of forrostion of \iIoex8 b/ gsexjps %dth the dliP 
level in the gastric nuoous neriarane it %ias found that in rats eaqpossd to x&atit 
of stress without cinetidin, tiie cMP level gradually Creased, and oonseguontly, 
tile metabolic activity rose (by 60% as oospared to the oxi:t uol) . the end of the 
stud^# this process ended in the foaoetion of ulcers. As a result of the use of the 
blocker of H2-reoqptors# the metabolio activity in the stonach dnstioally diadnirtied 
(rou^y by 60%) . The protector effect of it on the fonnation of ulcers in rats was 
siioiltaneously noted. 

ihe presented factual material can be interpreted as follows. Since ths cN9 
level in the stomach drastically diminishes under the infl ienoe of cimetidin, oorae* 
qumitly, the (^namics for the changes in the metabolic activity during stress is due 
to the histamine--sensitive cells (primarily lining cells) . Since the mechanism for 
the effec:t of cimetidin is loiown, one can assure that the acid factor plays if not 
the main, then in any case, a significant role in the fomation of stress ulonm in 
rats. In this case, the aggressive properties of bydrociilcscic add are apparently 
not balanced to a sufficient degree by the activity of the protective mechanions /26 
(incarease in the production of mucus, proliferation of nucine*foxming cells# etc.) 
which prevoit reverse diffusion of the hydrogen ions. In addition to this it is 
ixportant to note that after the effecc of cimetidin stops# the level of cMC in tie 
stomach drastically ri'es (sixth group) . Ithas been shown tiiat with intraabdcminal 
injection of rats with antagonists ef Hj^seo^toxs of burimamide or metiamida# acti* 
vation of histidine decarbcovlase is cbserved in the mucous membrane of the stomsd) 

[6] . At the same time there was a significant increase in the concentration o£ the 
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tens 9Mtrin. In zata with maefnA distal hidf of tha tfradVj AiA wi^ 

influanoe tha activity of tha ani^ and tha aaci» of 9isti^. te 

autbosa liypothaaiaa that aw wtagoniaU of H2-aaoapto« atianiata tha ^ 

gaatrin which govazna tha activation of hiatidina daoazbGB^laaa. 1^ tha 

finding with the data of thaaa authors, cxw can asaune that during tha bloeking of 
H2-reaeptors, histaniiw is ladwnsi'waly produced (haoauae of tha activation of tha 
gaatrin machaniaw} . After tha cassaticn of the affect the blocicar, the aoouw- 
lated hiataniine bends the relaaaad H2 receptoca. ihia governs the rip^ in the 
level of cAlff in the stomach and increase in the production of hydsochlcrdc add. 

Hiatocheroical stud/ of the gawtric nucous menbrane by groups of anisBals daaon- 
atratad that in all greups the maxinm content of laucopolysaodwiddM is nainly noted 
in the surfaoe-foasal ^itheliun. In the remaining ewUa its contwit iiwignifiontly 
or not at all changed under the influanoe of only stress and stress on the background 
of cdmetidln. Study of the distribution of lipids showed their eoctremely lew content 
or CGRplete abaonoe in the epithelivm of thegmstrlc glands. Ihe oonteiit did not 
change at rest, in hunger, under the influence of stress alone, or stress on the 
baciegzound of the use of dmetidin. The effect of stress alone or its oenbination 
with the adroinistzation of ednetidin eppazently does not result in a change in the 
content of inuoopolysacchazides and lipids in the lining oella. This cart ba eiqplalnad 
by the fact that glyoog» and lipids, being the basic energy meteriad, at least tor 
the lining cells, are recovered by the cells i rnn ediately upon entering them. 

Analysis of the \iltrastructural diayoges in the parietal calls indicated tiwt in 
the fed rats they contain a pronounced network of intxacellularcanallculi with large 
quantity of mitochondria and a small nuaber of tubulovesiclas. mth a drop in tha 
level of cAHP in hungry rata, the ler^th of the intracellular canaliculi djjniiilshes 
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and tha iunbar of tubulo^mslclea idiM. At tfaa mm tine, in nts in i in iii nl to the 
atzeas effect for 3 h, net only axe the intraoe].lular canalicull hyp e r t gophled <aa 
ooRfiared to those in rats of the first andseoond group) , but their is 
dilated. !lhe mitochondria adjoin eeuii other so closely that the cytoplaea fy^^iee 
a very small place. Oils change in the ratio between the volune of cytoplasm in 
the roitodiondrLa has a physiological meaning, since in this caae, the area of contact 
of the mitochondria with the system of intxaoellular canaliculi rises . snd .conMfuaitl.y 
the rate of trara^xst of hydrogen ions. In rats of the sixth gxxx^ during the 3-hour 
stress effect on the background of cimetidin administration, the lining cells 
have a network of intracellular canalicull, but l^s pronounced than in rats of the 
first and fifth grou^, althou^ the cAMP level in the gastric nuoous msnbrane is 
hic^ier in than than in rats of other groups. Diis can be eiplained by the fact that 
increase in the cANP level precedes a morphological manifestation of high metabolic 
activity. Che can therefore hypothesize that a further effect of the stress factor 
will induce the same changes as in rats of the fifth group, but by the moment of 
study they did not succeed in developing. 

In roa}dng brief suninaries, one can draw the conclusion that ugider the stress 
effect, ulcerous lesions develop in the stcmach of rats, tlvre is a paradlel increase /27 
in the level of cAtC> in the gastric wall, and the length and width of the Itxnan of 
intracellular canalicull increase in the lining cells. The use of blockers of H 2 ~ 
reoeptors prevents ulcer formation in the stomach while the therapeutic concentration 
is maintained in the blood. After the effect of cimetidin stops, a metabolic eoplo- 
sion seems to occur. It is manif^ as aninciease in the level of cAKP in the stcmach 
as oonpared to the original by more than 3.5~fold. 

Thus, the ackninistration of cimetidin reliably pr eve n ts ulcer fonnation in the 
stomach of rats for the period of its action, however a drastic i nc r e as e in metabolism 
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afto: the end of the eff ac± of this blockerylelde an xmlasMoblA effeot and cam 
cauae death of the animals [7] . Ohe authoze have establi^iBd as a remit of 
using blockers of rsoefitars in traumatic idiock, the lethal outoone of mice in- 
creases. This makes it possible to draw an iit^rtant oonclusion for pgnc- 

tioe tiiat if cimetidin is used, and apparently other H 2 -ai^agoni 8 t 8 to treat peptic 
ulcers, after an effect has been readied, in order to avoid relapse the prepazaticn 
nust be gradually remo v ed. 
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